KPA XML uzM 



nil 01 XI 1 / 1 



(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



numbe?: liCati0n 1 02002001 8977 

(43)Date of publication of application: 
09.03.2002 



(21 Application number: 
(22)Date of filing: 
(30)Priority: 



1020010054086 
04.09.2001 

04.09.2000 DE 2000 
10043440 



(71 )Applicant: 
(72)lnventor: 



INFINEON TECHNOLOGIES 
AG 

THEWES ROLAND 
VAN DENBERG HUGO 
WEBER WERNER 



(51 )lnt. CI 



G11C 11/15 



(54) MAGNETO-RESISTIVE MEMORY AND METHOD FOR READING MAGNETO-RESISTIVE MEMORY 



(57) Abstract: 

PURPOSE: A method for reading a magneto- 
resistive memory is provided to record, to read and 
to rewrite magneto-resistive memory cells accurately 
and stably by arranging memory cells regardless of 
pitch position. 

CONSTITUTION: A magneto-resistive memory 
includes magneto-resistive memory cells(3a,b,c,d) 
disposed in plural rows and columns. A bit line(4a,b) 
is connected to first poles of the memory cells of the 
column. A word line(5a,b) is connected to second 




poles of the memory cells of the row. A read voltage source(U1) is separately connectable to first ends of 
the word lines. A voltage evaluator(2) has an input part separately connectable to first ends of the bit lines 
via an evaluation line. A first terminating resistor(RI) branches from the evaluation line. An impedance 
converter(l) has an input part connected to the evaluation line and has an output part separately 
connectable to second ends of the bit lines and word lines. 
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HI £»l MSEIM 5^H>l S3 







a er«° *S g /as P-4=£| fl£ UHXIS »7I 73^S WIS£I 15 (3a, b, c d)°| 0131 0|# .7KI. 

□t; goii ^ste imeEi aim, b, c d)°i hi i arii s^eich 2i= *ta»$i m^sfusi jimsf 




£12(10)011 SISHAIS HI 1 SB »5h7|(ft1)71 M7ISLK g iTgg ^2) ,Sf!*7h §7^321- 

I^EIOi Hsfift, 21 ^VlS iXK7a, 7b, 9a, 9b)011 21SH Ulp ^S(4a, 5b) S «B 

El°J(5a, 5b)°l HI 2 B#2i 2R 7fefr SfflSi StHEl (1)011 HO 310IQ. tttf B 'tt?S »7I 
73^2 OUSEIM ST^WI Sit* gfgoii atraoia. 



EE 1£ H 1 5^ 3^SB2| g WSWI WE »7I 01125121 *f ^AlOflWI Stf £3010. 

s 2= as sAtsersi g «rs.oii ras W7i fett-g -msa-ai sw?* ^aioioiq. 

& 3^ » asestai g mm [&e »7i ?atr« inia£i°i feast ^aiwiwi ssr ssoici. 

* sasi spa i^soi usr astt 3.9 * 

CI : HI 1 9UHAIH C2 : HI 2 71 MAI El 

C3 : HI 3 2UHAIE1 Bl : HI 1 SB Mttfl 

R2 : HI 2 SB Stf7l U1 : BSTS! 

IT : HI 1 7* SUS 12 : Hi 2 7« 2f?S 

i : a ni si am Ei z • ssr b-7> &a 

3a, 3b, 3c, 3d i A>7| *1*>g D1IHEI £1 

4a, 4b : HIS £12! 5a, 5b : ¥4E EFB 

6a, 6b : 942 SISSS »§t SMtH 1 S^S17I *m i?l§ 
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7a, 7b : SIE Mil SHI Si atflEl §q^2* g^5h7l 9\tt i» 

8a, 8b : HIS E13SS 871 SSj. 7lM 3ft=!21 g^o17l £|*> i^g £W 

9a, 9b : HIM E*3S§ SKISi 3U)Ei ftq'¥SI< g^o17l 9I«J- ±*F 

10 : 871 E13/3.3 E1S 11 : HI 1 87h 2S 

12 : SI Z I?t 3S 13 : 5Hs iMEIEI 

14 : 871 igElEi 15 : gEIQIi ±§EIE1 

16 : ±gE|E)21 m*&Y?\ 

i? : hi 1 71^ smas ±*ai&at-$4H7i 

18 : HI 2 7\m 871 ±MEIE121 g^S17l ±» 

19 : B^siffl* ±mmm m^tm mi 

20 : a 2 171 2S§ 33 £1221 S^SPI WE- i?l§ £*t 

21 : HI 1 871 S£| 3? £1321 g<38l7l i» 

22 : HI 2 871 3SM SElSi 3H1E1 S HI 3 sHtHA|Ei2t g-^5171 91th 

23 : HI 1 871 §51 33 EI22I S^*K?I 9I» ±7f 

24 : Hi 2 871 S€i Sgf 171- §XI S Hi 2 ^IHAIE|2I g^S17| 9m ±91 g 

25 : HI 1 871 S ST 871 4*1 SI HI 1 ?)IHAIE+2h g^S17l ±91 § ±X1 

sgoi ^ af tr ym se J sctst sa&ifr 

S W9S *I7I «*>4 NISEI a 471 *17| 3UMI WiaEI LH2| DilSEI tffifi JE.^171 fttiWWM 3: 
*1 501 CI. 

AI7I »*>4 IHiaEIS S433 DRAM MSEI S! SRAM DDSEI HElS UtflStS WISEIS, MS EH M2HAI 

«g eepromoii eh justs onaEioiti. 471 Msas his Eeimal sis Ei3#oi egstoi si= Mag 

a§SJ CHaiOIS OI^CHTa SO. »7I JtKte WiaE|2| 2,^S| DtBBI <tS SB»0I 2J5I ga&HN M 
El El 01 Sl= 27H21 A>7| :i*tS 0|#0W Sltl, 471 XI7I iHtSSm ±WS 3 l?i°PJIv,5#, 
°1M Al£!2| At** «Sf (magnetic f lux direct iori)SS ggEIOi SI©D), C|g 5|l_12| £Xt= 31X1401 
dl, aE|H ±S|§ HIS S! SIS E|-°iM0ti 37I^°S« ^2| JHtf(.orientat.ion)0|| .5101 

M ^ SIO. ^71 ^ »7I iWl AHDIOfl UHX|EI= SSSS OlgHH Eitf SS*fl. ^ OUSQI El 

a SSMSM attW 2nni ^)M°I =0|Ch 4^71 E\g SSa= ^S^SAI 5(U?J Jg^ZtM Jt«!*;h2 SI 

sin. 2-71 xwm seiws actoii t#sa. sfef fe^i ^ W7i £»soi Eiy ssai^i s 

efire*"Bfcl-2S UH^fEICH 2{E13, ^231^ ^ X[7\ iWM°l StfOI ^sZKHI SSEICH 

0, ^ ^t^ste s%mn so. ^titf zasrft- his a-s.§2> sia aeraoi g?m£S4N 

Efa S2HI LH ZRf 2| 73^21 4'HI2t0l ASS ^ SlHEfl , 3S A>7I ±J[S\ HHtfOI ^Sl 4= SI 
Q. Ha,HS SasjSS 23 Sir 6fH AJ^ (binary operating state system)0| 48SEID1, 3S 3oH 

^71 Aiieis tmm gas wsispiot ^ssits se>. 

S-7I2P MaEI a.M2J CH Eil 01 (HI S101AI Cfflg M01 ^ £HI*!3 IHiaEI 1§^J 4^ S *M5MttA| 

ids a«*t& his iSxi «c skjmoi hiseich:, 471 aAi.g..«sa« ^2121 «h»sci. 
cis msEi m oiaioi°i wiaIoiiais 471 his Eissai ?je eismqi 7im s B^tm * 

71 5| SS BS.^ 4= SIQ. 

MRAM GHglT 7|S|§*|2J CHcflOIMS AlSjW Hlg£SA1 SZTB 4 StSip, EfXl WaiPfM3 
01 0|g 7kS-»haa. 471 01310121 g? CHJH^ S3 tH ^^(Current In-Plane) °i SEIOfl 7l3o1AI 
m mm nfgiF 71215*121 5|gg "SSOfl DM 4=^13 Sft(Current Perpendicular to Plane)'2J 

asm g4 &% 715171 asset. »7i miaa= wstr ?mm aw: * mm hi 
9\vs aoia ms si 44; *»aai> its oism astra. »7i w« ojiasig cjisif 7i|j 

§X|SA|2| S!tf«S CH¥MS SSffl ^ OliaEI i! SSOI ^SISH! 4= Sl= 71°| pl^Ofl S«SfSO. 2 
8S. 2i= CH#S 7|2JSfl2| DtMQIWS *AIM QESi fiaSS #mil0t3 t^P « 

1, CHEIIOIS (4=at!) x (**l) JH2I IHiaEI 3S2I 371 M AtSWK 

2, 5.^ ^2S. #M61 ^tl- 871* 7mSt?fl *r7l *I&B Sgtl Si 37IM 7IXIH SlfflOt SICK 
MS 101 H aSSI Si 371 : 

DRAMS tm 100-150mvg gflS #71 DRAM= LHOII S^i!S 8^718 Olgsttt GHEil 

01 WJqMA}2| aS|B7HB ^SSHH. 

M2HAI MaEI(DHE1t!)= VOuAM §&£ «CJ- 471 MaEIS ^S§x| LH §^7|g 0|g 
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SRAMS 150uA2J On 3W21 ° All? 4 SS Off S^l OlgSIOI ^gfth #71 (HI 2 El £ 600 ps - 1 .2 

ns°j 012001 §e Aiag srst/a. 

gSftt 2?g£ MRAM2J S° x|g¥E1 5A|g 4= Sl= 2101 OHJEL S^Oil DEM e^£!£71 dSlEIIl 

airou siusra s^khi chsb gAfaoiot ?jd. ?j# eixj lh s-^as e^7i 

7\ most 21= omch oiei*!- #71 sagg s-sfailiq. 

3. B^AI OilLilAI ibllfS 0RAM°| iHISFI^ WHIT & 5WU SJ- yOKtt *iEK0PI©!x1 IpJ - 
InJ g). 

#71 fi2i? EEtl- «RAM°J CHglf 7|2J.§X|2| Sjg AlOflS S^EIOfOI: tiQ. 

d*« 7ls(HI SlOIAI API DflSSI M CHEBOIg 70*171 «tt #Oltt BSMKU 7ISEI01 SiD, • D, 

BN£ I?5B #71 «I2.KHIAI ±»a 5lM= Oil (HI SIGHAI ygg g?Jg iEHsIS 3.«fOI SI 
Eh 3E12S B g-S2| ^5js API Ai*^ 01I2EI II, DAI Wol API AllJS 01!2E|g2| OfffllOIS 
#?| DflSEI fl-H: £iSlirE!«W 7|M, »^ 5! ai:?tt>7l *lt* SjtJtJ- 72gg *0581£ SlOIEh 

B Brsot im #7i §7tJ a i tm db api aj*»# wsei. m=&* n io-«hhi 

onaa %mm &stm «ersta 2 «*g awtt'S 22 *hhi tog api Ait>s ehiseiwiaj suis 
^litHEisi §§ $ii w»tt2s#i-*isso.' b irs?y Hrerwawt *■«•» 2 &a heih # 

M LHSS g««fg, SAIIAI S! S^S £3SS^E) JBAISD; 

gg? 5^E|0I§ (HI2EI Mg2J fltHffl g^EI£ SSTft HEIH $15 3 HIM EkSJgOl t§ 

81 32f4=££g SAIH 4= 2125 #7l 2SD1I 2EI@± abHEig OlgSKM #*l* HSfcOS 

SEIfW 7J£t!Q. 

3E1HS B gg= £S*!£M Ef4W21 1 S/2£ D47H2) tS LHWI BH»EI= A17I A|*J:g PilSEI 

g°i ojiaoiM ?wof. ^oii ^sis oii2Ei mm?i m v A>^iu- s^eich 2i= ^zjej son ch^ 

»E Eha# StreH», ±9\% iAf-S #5B WE EF2!#2| Jill 1 E.^«1F ^ S^l 4= 31e-*HJ2| S 

^ ssras iEifSfoj. ssr g^ sssai Eiejg S2f5i= a>^?i sjois siu?) ^*is! 

±Jm 2\M IdlM Ef2!gS| 1 e¥13F ?m ?|-^th SIUSI SSf.UI S"»g ittmfPI, gAICHI 
!^ E>°iOfl 215BA1S Jill: 1 SB A|*PPF A>?| Dil2E|0fl ^ 2101 EK = gSDfl 

COM API Al^g MSEl'fe, 3 WEI. = Afi!2| aej-^K S7h Eh2!2h S^SCH Si^Pl. 3E|H 

AHM2J #^¥S ^9I§ ^A* MSI HIM Emm m $IH Eh°]S2| HI 2 E^M2I Z^Zf 2^1 4 Sl= 

^m°i seis^ awEts m®°^ &a. 

oiaioi lh chi 2*iiis EF47H2I msei aSs tlsii- ^sm ois*Kii-. b ©sou was 

a, ejt!- s !*§<ni tag seis^ attEig sjgspi sishai s^Eirai! h2eiim2i> s#eiqi st 

Al 3!-= ^?|S| S! UIM Ef2!#<HI SefO'l 2J7fil74 [IHS(HI> ini^SS ?ls£! ^ 5JOIE 
tf *FS LH Oil AJ DAI Btl tS MOflA) ^= SSM AI SID QI ^SJ D2!0| HI«EIOl "2iCHQt SACK 3EJHS 

I tfioi ^st> w^i^s oign 4 sj= miesi (nsi- a± 41F- 2?hoid. b^s^is ssowi 
s= s^oii sioi «as nsiig mi2Ei assi 4=^s ei^ 5?ek 

SIE. D2142I- g^l 4= Sl= S3"a= Cfl^SI S7I- SxlOII 2!7raO) 2i= 2^011 CHST 32f 

S7H §*ioii sjtf *§s &Bt\?m. #ttth ser* °J2 Ehsig lhai num sis Ehsion 

Aig 4 SiD. S7h DSOII °|SH g^lShS fll 1 §3 AI*Plir atf S-2f S^h S«M EH» B»S 

ei oi 2iD. nans set ««ti a ss- §7h §r»-oi-s stilt!- saoi ej^Eioi 21 ek sasj §ifg 

H 1 Alt^ll 3EIH E^EICHl 0II2E| HH LHOfl SJEHSfS WSfSfSI Hjge^E) 4SSSD. 

B ^22| 2JDI0IIAI SEIS^ atHD= V*1 S^7|SA| *g j||0) £=J8§ 5tl«hA| BE| g^7|M 

Ai sg=D. m\ auiEte AK321 ei«i¥0fl ep+aot 2i& aerc?n 1 q&Tnafa =|* 
si=sefa> gfl'ftr)s legsfe 2ioi qh-ief, ATA124 ges¥0flAi; saie s= h s ggswr, gAioii 3g 

(HI 2 g^tia ^-71 g^OjlAi 2!7fEiCH 21= d±= A|-g El 0^:0101, 2! SB ^Sl 7IS*fD. HEI 
2£ iltl W-SJEIS^ej S^SIg 9I4B HISEIOi SIS WE S B|M EhSISOfl gSm SST* S!7Krt7l 
WSB ^7121 mm 79 -$JiD.S 4: S3S0I QIS^D. 

gB AI*^IDH A>i!S| t!- Af^OI g7KIQ|gi SgTill' 3EIH AJ£!2| OB ARg ^IgSSrat S 

^eich si= ai*pis a^Eioiot ttD. dim 7igasfoiaii sra aspi3«g*. . ?bme »§ soj sf 
t>m sjgEioipt sra. oiEft^ mm mspmn z.n^s.s.M m wzm sid. 

A>7| fl^S DilSEIS> S7h E|£!0l ti\M DeiSg S^SPI o|Uh°| EI2!3> 3EII2 i^l§ ± 

SSM 15*Blfe zfzt Hkik £® 7^7171 B7IEIOI a2W. gAIOfl #71 S7J 3S« ?t «U 

21 i?IS iA>(« e|*S S3 S7I- §x|2| «• ae?¥£F HEI3 01 ejq^OII CH«B gtS*J StLra fJIBAJEf 

^ s4i 4= a^a. ilili #7i w% gse ^^ *^D°l aws ^xkhi °ijb snte^ amEf^i 
tmiai oi a^¥oii chsb gst^ Tra/JEm a^g 4= siew, stiieioi si§ 4 sid. 

aSEI^ ±A>g2| EHEflOIOfl °I*B H2>Sj°S SfAl MAItt 9Hj2j g7k tWdM S7J 
SSgOl TMgEIOi, #7I S7KgS#S MHEI Si SRSfeU gfi^ Hlf E gf/H f fflffl^ S 
EISA atHEl 2 S3 g7F gX|2f 2^1 4> SID- #71 2| W4|«S S^EIOfg 0II2EI M OH 
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7i%m an sac- z?m S7te ^ a» ach 

OIHtTBOl 2101 A) #71 ? S3 KtWIMS Sat!" AitJSm SttfCTU »i!12J flttZtSDl Si 

oi ai no\m uaaa. asaoi as #7i ^ ^shaieim^ aa« ^sms set szwi ai 

§^S MM, 3011 #SSFS, 27H°J gq^S 5*mS SU2I aa S7h §« LHOUAi 

s ^ aa^j diin^h gtsi ^ a>ti aa. '^szmhi ^ii^e! §7i- smmsj oiaois ooseh rasa 

MSI 2HH3 B7« 7FS*PI t[H t 3EIH S£g *JOL #71 BSZt **£2M^Ei Qft 

gsiftPi naa asi wrcat ns em 23 sidi lhsoi asao. 

nBWIE Q^OI #71 ^ S7h AHDIOIIS, 3^W CKf S"«'StS S^£I01S NISEI ^3 fitteS! B»S 

¥H= 01 a ^ oiaa aa 23 ggi> 4= he* a : ££?t gam * aa. 

a's a as flutr ^ as* ■ wi «m s srsw &e jct- mitf MEas Etr asHWife, 
**is ±AF§wi °ish sie aeii^ 391 1 E^#ih ziers* tttuaja 1 7» a^a, nan 

i»eOII 2|« HIM a 1 ^ 7Fst»: oKJ£| XII 2 71^ 2^1 S*ttk 

a 210. ensoul ouaa attdt snis^ aaaon sim a«as aas esiwaxasoi 7i^~a 
Rseoii simA|g'.^7i9i as bact s«ea gte^s ^*sgdj:.§ 4* aa. 

7i#tH uja 901 s« aaa, ?re ana, affle^ amEia a Era nan 01 s?ha 
ojoti s^Eis S7h sms zra nttHon:^ «s a him Eiem*i -s^Kft 4= sicno^ tn, 
oib ^saaeoi asaoi asm, & fc 7i ^beieibs ^a a s§as flSBaf.a.sr«# 
e-«s a him aeiewi wstO. na°s ^saEi«oian ura 's?ia asb e*ji ai^oidi, 

&?\ AI^BSI HI»a|*Wfe ?JE S HIM aSimiW S4AI5I9I *m 4«8"±W« «H:flaQl 

ao. 01 iw cu-aAi him ek!-»'zrhm .dj» tmsj ±si;§ ±xw oiswsai sftjsi s^i ^meieioii 
em- mjt zvsm him e^mm * a>ii sa. a 2 ?w ass.M him aeia- a*ws 

□WPW-S. AgElEiQil 2J« OI^GHXIBI, §AI0il Ml 2 71^ aSS»'«5hfiR!S ^?l§ ^MWI 
B|«| ^71 S7f AMEIE12I- S^S * aCh. 71 m- SHUEiU B71 Eh°JM S7h 49BIBSI- S^&f7| 

^A«s ^ e« s oH_ra ^aas s^Aia ^ aEm sts ejsrs «sa, 

a-L»-ra fluie bnssss S7tas a 7i^ asa zrai *bwh a7i s^s ««ir * a7i meoi 
p. 

him a ?je aeisii- sm@^ shieibj ssm= as *■= a him aaswi eh© 

StLBI'iWS ^AhM SM'ttjl as afUfil HIS ig&IEI (buf fer spl ltterjiHI BJtH OI^CHS ^ aO-:. 
□FS7I-XIM E© Zf2f5| aeiOfl CH© ftHJ2| ^?|§ iAS Olgo^Al, ft|U2| SW 

i6gEI 9 (read-out spl itter)0il S|«| " »= aS!M2F »4 asaMS S^S ^ aD. 

as4£-s aeisa- a t 7i* a«aM2i s^s q^7ctm ^maEioii °j^h oi^chi $ 
aaor, saioo- n 1 7m asaa s.^ aaas. ^ai 7is^ ts 2 71^ asa a S7i- -Bveiat bai- 
trewss ^MaEiM Qi»»-i«a ^Tjgou min a^? ^ aa. 

HfesiSITflS 9WHM 92t!- ^I§ ^AhS S^ST -^tf3tSS # H^SCT- aBODE a»B|SM MS} 

xiiEiMAi snmm ap. 

oiggs »7i BwniaEi urew*rat ^1 a^ maa mQiPcsam ch^h ^^ei 
am. 4 k 7i maa ?\*i±xm. him. efsj, a: 1 Ah7i ;^af, Eiy ^aai, xii 2 ai-71 ^af 
a «e ag#s s^j aecsswiM esia smsi seis lh aast Bstiqi a 341 

HHxIEIOi SiCK nM oi^H S7F AJ Oil afiS &¥«IA1 t^M SS S^WIAI S¥M HMTil SjQ. 
^ h S~ EtJ- AF7I AitT^ W"SBi» E*W}7I 210ia. Sa»HM-AI'fe W-ODAI §■ 

xi at shaeK?! asa ag akwoi sfsaia. saiw a a msa fiawi*so, 

B Q^2J t! a/Efe Q^2J BLH'Oil »7I Alt>^ ffliSEI ^tt?J OiaiOlM 7W»; g(HI 

^ois oflaa n 1 xf^ii- a^Eioi as ^(hi w»*Hi2i him z&im^mm; na 
n a on ^sis waa assi xd z xrii s^ei ch as -2*3*21 si on rat!- mim ?je ef°im azwt 
s act miaa lh on nasi Hi^ftdi »bwi aoim; saioii ?pi 

a: E^EioiS Msa mm a 2 arm aaas 2!7hois e^ii; 

B: ^AlOil a 1 "SB AltJ7iaF S7F Sa|2| a 1 B^EIGHi DflSEI .fl.S|- a 1 Ah^HF S 

^eioi as ^ehwiai a i 7m?m ehoh attfias a^f.sn* oisofdi. a i && »«7i« 

S^^hS aSTS S7mS OlEISr S7F ews §pi a^s MS2M £jck : 

c: a i §e 73W7I1 sm s^iois a a-s e& ams ^ *«H2i aes^oa es^Kia nan a iris 
^ 3HIE121 a-ei'^-Qi as asrs 4 v 7i am@^ atHEisi sie a him aasM a^msa^ ^-7i si 
a a him aeies s^aois waa aais s^aoi aAi sd. 

nBiHM b staoii- (xfb »H : 2i spoils Qt4«. siais e^sa a eixia SB ^tj-oii stishoi § 
& »»7ie m^ai g ofUEh a a S7h sxi a sme^ shieim w^haie a'sias a a a«t3f M 
§eis sa7^j aa7h oieao aa r €7F 5ai7l E^aoia msa .«si * as 

1/ 2!7raoi as aasi otitis set, aiae^ ant as a^ asah aaoi siRf §° At 
iisj i^aii Ai-ams^M egoi, nM mi him a a^sa ?is.a^a WQuaa ® 




e oiiaa agoflMS 'v&fft §>s a^sgoi ^a^p. a«ia ^712* 01 ai 01 on 
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2|*H IfS^J SI 01 2^21 SHa^ ^'^2^ s^mtK 

nzias stuEiej E^aa^ utesiftPis wasi aqaaai^ saw»tta. fe^i 

^Ei agas ^ssifs srtftiD) as sj^h »siaoii! oiiaa a si 2S«2i aaias ^soii ^snh 

B WSOfl CQ-S SSB3I2J S^siQj AI2HHI C0€ cAli LHgaS ol*l SfeQ. BHBOl 

so At gtm ^ sj= ee>, bst'B?!- saw! ^ dsia= m?m ?\tt <Lmm mmm ssaoia- a 

S £3§£ i!SIEl= ^§01 an fiSaCH 210101= SO. nEIHS £*«7te£ S! 

21 01 SOU Ad B7UM A, B, nan C7I- CHflS gAIM 0I^CH*l= §0| £!2:£!0. 

B*l(B)0flAI 6'tia£ 17fe DtIM W01 §P|2J "g Slii Stttf 4^ SiQ : 

bi : s^aoia Maa g^asAi g.7i- aas «a*k= him Ehsm, aa shsi .a- 1 a 
w, a i §9 wttfi a sme^ suiaa awstsi bm ; nan 

B2 : 3 & 97\ 5*1 LHtHlAi a 1 a WW 2i~ 32121 fe^ B?J. 

oidi «mai aAitmia- ^qi s sgw t&s sbs> tMtihai s^aois flraa.u93.zt § 
ass -wflfrpi saan. na°s nim oio ir«*i= aa#oi aa w?i- ssra. awa 

HAS S : 4£).& ZJtfSj SHiH A|E1 M LHOil SZT «£»M ^Htf 27|X| 5!^ IhSOl tttt-K * Si 

Til gch. tfg SOI SZ.HH .3999% BBSS 32T B7t "SM: UHMM tNI 8 

?m * 210; n§na stfzwa 'S«t areai oiehai ^traoi, nan eg i^s ahdiou a 
satsortfttsi^ **£sL &7\ safe "watr 4> sto. oias as, aasi *soi awn oi^om 

HfijF OISS STfeOL HUSK! 3» 3AF a/*W flfiBs aaft2| «-ah^|^ ^1 

^ saaoiof §pi fflisoiGK 5a as was ^ i ^ sh§m stmra, ?khi oioiAis a& 
sapf na n dais aer&si hi 2 5.^ as 01 ^tssch. dea^ aasi a^t? a aims 
wis) EPrn suea • 

d : aa b«2j a 1 em« s guae^ auiQSL asi#» g^saot 21% « i s a .a ^shaiei 
lhwiai a 1 §b A.«9n- «a»K« sti§h% asrai. »s emxbaioj a 3 ?ueAia= aj-a© 
s sz.^ attls^ BHEua 'eaafoi maaoi aatu, nan a 1 3HsnAia^ sz^ aa b^ksw 

e : a 1 »«7i-s*a. a a s«a a 1 aw a a 1 otaiej&i sa btii ; 
f : a 1 se xtni&itA snia^ aaag aw a a 3 afflAiasi sa bsi : 
b : jf^aois Maa hM^ei asrasi- sa ect ; 
h : 9«aoi-a Maa mm^u a 1 s& n-v?i&i- sa b« j 

I : H g o, E y,E aSlgOil gmBi SWEtSJ Sq^Ofl 2!7hEICH aa^j 01 B?fl ; 

j : s^goia Maa a^i a. 2 Ti^ii- sleigh 4je aretoi a 1 a^aei si^f &n ; 
k : s^aois miaa aei a 1 a^goi a= uim aeiwi a 2 a^s^j e?a ; 

1 : sftacHS Maa aisi a 2 a^aoi a= $ia aejog^a a 1 a#a?i sa wi ; 

m : s^aois Maa m°\ a 1 w^2f a^aoi a= him aeiss^Ei a 2 anaej sa btii ; 

n : s^acua wiaa a 2 tj^^s^ei airis^ amEiBj awn erTKioi si^ aas Ma 
e?ii ; 

0: : e^aois naa a 21 a 1 tj^^s^ei a-ms^ awEisi ^q^oii °"^eioi 2i= aaa wa- 

p : s^acHs Maa mm a^acH a^sAi w?t aa# #a*h= uim eejL aa s^i- sAisj a 

2 aw, a 2 SB 73*^1 a sme^ sbieisj aq^asi s-?a ; 

q : s^awa mi aa a hi m 2 tj^ou aavg spi ; 

r : baioii a 2 §e 73*^i, a 2 5HHIAIE1 a aa.s7f.s«2i a 2 aw7KB^acH§ Maa i 
ej hi i s^aoj a- ^ehmai, a: 2 se *«wfi WoH s*m= aas a 2 §b 

CHtH Sttt!" a 2 PiiHAIEI LHOfl Tag BH r 

s : a 1 a a 2 5hihaiei lhm Mssioi sts a aft aa §7i- §*i lhdsai an bm . 

e aa-n wb^ ^iquai; »Aie* s?t*s S7h gas saaW aaAiaa, oiati- at)- 
^oit.^ b»si ^.aisi stMa g^in ag bmmqi . *raiM " % femsft'M= st scfe ^ol sjsa 
d. asia ^oitt: BfliM* ^Aioii «s. qms saiw tttitt * ^ck nsias *^ia BMSM CH 
as gAioii ^ti^fe goi asaa : 

A-0 ; 
E, F : 
B, H ; 
I ; 

J, K ; 
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L. M ; 
N-P ; 
Q. S. 

owsiss b srs= to i TatJ-a mieei^ e^son wisei a^ asg lhihdokji nan # 
71 mom a dsf 7X7i n'aaa sie a bis ef°j mon es7iwi skis^ abHEiei 01 
ess on st* 2101a'. 

dsmai e srss ^aiouob co-em #/disf7ii -flssia. §aiou ei°i lhsoi saieich 2i= 
a essoi g^ac*, 

#7IWA| 7|gSf Hr2|- SOI SlUSI Eiq^S £*tff= Zratt 87rS*l a Zratt S7K£g°1 Off SfOJ 
§01 71 CHS WIE m=Hm dSlS= «?» 5lg«fCK. 

gjtsiws pPisi eanoi stc* : 

1 . & #BI2I B^ a 'SM2| Ai§- S-741 - 

2. OIGHAI §*Ba #t!*5S| gg SAf &7B, 

3. a #EH°1 ^7f a §SS| 7s|§ 3711. 

4. ^2f°J HI 12 5! S7f 3*. 

A 1 S7r 2h§ (E 1) : rn 7H2| SIS BRLV<Sk. 5b) a n 7H°1 HIM E1°!#(4a. 4b)S ^SSjffl, 2?} 
& SIE EFe!(5a)S SH-f2i aSTSCUDs OlgofSAI ftkJSI 5^ ±MEiE1(13) a oH_f°l ±Sls! 
iAK6a)S fctl A*3 g§S ffl E J#(01l : 1.2 V) #Ofl feO)X|^ tU°\ OHSqA?} aSSCr. 
HIS : EfS?(44)S Sfl_f°l S3 AI^(RljS OlgSfSAI *HJ2| W?l EfS!(10). *H-r°l S7KA§E|EI(14) 
S! ±?l§ £Xfg(8a, 8b, 19, 21 )g SoB 6hD ni^^Ofl fifofC* l¥EIBt , 3S2SMI 3^H0iii NISEI 
g(3a)°l g| Xwat (Rl)S OI^CHS, &2J7I #Ofl "SaWeS STgSPH 51 BL-(H|S EheD-aSTO! ® 

saa. nyss «.gs£Lois ii-'tttiti ssiaIe as 3*171 irasrai.. #7.1 asrsctsi zrs n 73 

t,^ ItM efSH *^aO<a «tWI 105601 CH 3EIH aH= 5nA2J 3^ 0.5V2J 2gi3«f7f ITiSelOl , 
35 2Jt8 de»a HIS Er2!(4a)(HIA]°J ai£!£ ojSf 0.7V0O). HIS E12! 3Sf§ 371 23 LH 

*xi«f£"A i ^noAiEKci) lhoii w& 7asacf. 

SJ-ef g t&Ef BAI 1f|2j g!7h2fgS.H3l, ^^SICHOf SSfg sZfOII S§*f7l Wl 1 ?l 

HA|Ef(d1)= IflSIAJ ST7II aQ. OlEllf 2? SSTS. S7F E1£!(10)(HI S^EICH Si^ffl. 3EIH 3^ 

73 srs 3"$dt& 3i i ?hbiaieuci)^ gis a^aoi ^ ss? spf §xi(2)g oisvkm §ue *s 

1 * 2! Q . 

neons s?«fn asc s sfson we sboi z^hTci ii-gai- agoi oimtioiot*os. es»r a 
erstor ma si si 3 ?hi.ajei(C3) lhoii szf wsa=ai. aiLisra s-pi ssfg eksou oioiais tip 21- 
§§ ?m m&o0\ wmmu. s.^#s^Al sr= him a ?je Eh°j#(4b, 5b)s su.ie^ 

gSEt<1)(V=1 §471)1 01 isKH feST7l(15)M #SH. 6f8©f= BIS Ef°!(4a)£| SS^S Hg&EKCH 
0.7V). 3E1EM &s§fA1 2t= iSS Stf SfSSfAl Sr^ WISEI ^M(3b, 3c, 3d)0il £|*T S=|S{ 
2S. SSfAl SfS ^ ffiWfletlS ?JE Eh2!(5a)0IIAI S«ME>. ^71 SS^S &m*m ST= Ul 
1 £HHJ aCKE 12J OflSEI ^(3c) LHOffAl, U|M Ef°! S CH^ 5 utSi m 2^71- IT^tt 

□0. ^71 gggg W #^7| (1)0il °|S|| S!-^aO|Of ©O-. ?JE EK2J §• 2OO7H SMSI 3^ 10 ns 01 
*s&A| 3EI2 12 PJ2J OflUAl* rt>±AI?lfe 1 mA°| SS7h SSI7J SEf. ^71 37! 
SOU SOU SiSSAl S-71 371321 If ^fillAI SS-lfSi 4 SiD. ?4E Ek°J §■ ^AIIS 0 

^ Kg 4=21 Mi mi8\k waoife 7fe*f7a ssh-k oi2i sa*ior.orasi. g »tgj a 
on umam ch^f 10-20% as 1 4= si= uim Era'ssss^a. «ssw7i ara-tcf. ^-71 a^m $1 

SB 9QW OflL-IAI ^ES2| fig AjmEBOia 3AI-S 3tI||0FE> 0I#CH1 4= SIL1, 

12pJ£| OflUPq iS&#2it LH^f 200 PJ2I MUKfg g;fiS 5lS DRAM|| S S.HIS Sefl HIH 
1! 4 21E>. HE1HS OlEltf 3^ ORAM OBUAI iSlfS MRAM2J 0QU7U iES 0|^2| 371 gEOII * 

eici:. e Qg ga^EHSs m 4 asoii ns a*t e ub mum a^m s. 4E sich.. s 

gtf MRAM2I 3^ «7J2J AISOilAI (HlUAl ^SSF &ESIOI Oimt^ SfllgE 5T01 B 

4 acfe 2101 

7ISff Pftf 0.7V2I Sa= Etf OiaOlSJ §AISS;( resting voltage)OIEI. S50I OI^OISEra 

E*A| SHJ21 SIE EI-21SJ0I JBSSaEf. 3E1HS §3SCf. 

§*BS B«FSS 2 SAr (E 2 ; S 2f§= CH«IS =S3EHS 2f§2f ^ttfP) : 731 1 S7 r S^E1 
SSfZrS ?HHA|E1(C1. C3) LHOII S2> TaSaEf. C3 #21 EBfgS OITJI^EI 7lSSSfoSA| OlgElffl, 

sue w hie EfS!g(4a. 4b, 5a, 5b) LHOII S2f# °!71t!0. §AiO|| 22f ^SE|EI(15)M ?JE a HIS 

Sot^Mw&A.**i!» ffliiBacf. oiatf &*iss a^ss §3ei=cb, 
aausfa i lls Tio i Bm imm hi*b cuas w§tf .wis#s lumei a7i uhsoiqk, #7 r s a^ 
iaBsHr«E5ffl«wC lafSoi^ ss7f7i« a«a(fi, mm m °!7racH_, ^71 a 

B^f S(3a)2J 4>-EH2f 3E|: ------- ■ -- 

am 01^01 Aife era , #71 Algt 

i%(16)S Q\&& a2ja (U1)£ - _. _ . _ -_ . 

# CHSf 1 mAOICI; #71 SSSS 71 P aSSS(H, 12)011 2|5B ?4E E12!(5a)21 HIS Ef2!(4a) LHi 
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ei^h5.iot nan sagssAi sei@± sweudm hjsb 4=mso. 

KB 2 g3>h Sfg (£ 3) : M 1 S?hMA|«E1 Tfl^oBAi *0 1 ?j MAI El (CI) LHOil AlgEIOI 

SID Oiai^EI g?fe. X|| 1 g^EI- SAhSKXI OI^OIAIAra. 3g(W£E 300 SSlZiS oia = 




lau De u*gss3py= M±m lhchi hichssoi HiSEioiotmsQi, 2Husra iMnaia sapi-ss 
^sPtSii ^Tu is swatiia whet auaosi « lh§oi ?i°i egsAi spi ubsoid. 

1 acf. OIOIAI g3^°l 32^ SS- g?l- &*l(2)?l g^¥0)IA1 SOISQ. 

QgOflM= g ggOB [Q€ tlS°J SB AI2.KJI S21SQ-. M AH^OI 105oM 2WCH nan $ 5HIBAI 
Eli Q FM^wI 3^1 ns°l S= AlOil USUI tfe* S3 SSStt AJ±g!S 

5J LhS^I*K]| *8S'Cra'-* 10 pF(10007H°l *!)m 2W= EI£!SJ 32 ■ D^WS InsSJ AIZJ" fe^2h g 

SE«j- SEISi atHE1(1)(V=1 g^7i)2| e^OI I7f3Q. SHi@£ StHEK1)2J 2=SS H|M EF°! # 
0HA1 a«S aEHS1=fclL 3U*ra BJSS^ HIM »8S1AI 3& SSOfl £|SB SSltOI f 

8*PrfflS0rD BSOIM brfe S N = lOOO fl^Ef *Bft}2l DH'SOl, «7I2| S2fe ^CH;S)« 

m 3*0. 2=5!! agf(i)§ ssspu a-seioi sie Era ss(v«)(»xi oimtii na-ti.D 

S = f (R)(NA - VflZ.) 

f(R)^ gaie ?astsj #4*0101 nan unoi jqsa= 3^ o.o22j s^s .»so. v« = 1.2 yai aei 

3° CHI iOB CH^ ^tfZffupper limit)S 1.2 «V0IQ.. CRBf latVSI SM^Jf 
XOi ^SsfoT-iail ^SAIZmi KB nsOIDI HSU ^^SW^ S§ i«A°! n mA gsei 
SifeD. 




Al-g^ 4= SJD. 
2BL|«ra fe h 7l S^l 

i¥g aH=2i £i¥oaAj£ sasi6i>i*i fisv ^ sii?i msoid. 

i. *s si/as a4=ei mm mm\= api 73*^ rniaa tnoa-. b, c, d)2i oiaioi 

S ^XiCH; 

son ^sfe oiiea «p». b, c, d)°i a 1 AR2h g.^Eioi si^ son ms smei him 

aSJ(4a, b)g SttSFPI; 

tiotl ^ofe tHiaa ^(3a, b, c, d)2| a 2 AR2h SHiEKH WW CHt> §^°l 

aej(5a, b)S SSfSHM; 

^*l§ ±AK6a. 6b. I6)0B S|-«t ?JE a2!MH| H 1 B^mHY W S^l ^ 2ii= 5= 

ssra(ui)§ stilus ; 

gv^ Era© SShS^ SSCHE SfLFSJ i^to, 8b, 11)011 °ISB HIM a°!(4a, b)2J «!• 1 

B*SF"3W S^l 4 2i= oKi?J Sgf gJI gtl(2)g zmw. 

gAIM ^71 Era(10)CHI 2|*BA!.fe »l 1 SB Ai^l(R1)7h A|7I 73^« 0B2EI0B SiOIAI, 

gSjM^^ g-3f.aoj3|. g^EIOI giS, «BJ¥^ ^?l§ iAK7a- 7b, ?a, 9b)M 2|^B HIM a2!(4a, 4b) 
S a°!(5a, 5b)2| fll 2 ^ S^14 Sife SfflSi 3HIE1(1)g S« HSS$ 

si^s A>7i ai^s oflaa. 

g^«2, a 1 «H» SICHAI. 

gPh aeiS HIM a°!(4a, 4b)2^ S^AI?|7I W.»HJSI -Mfl<JdfflJl 2DWI 2|«B 
4^1 91 Era(10)lf 2jZT S% ^ 2i= 27H2I g7|^ gS(11. 12)& x&sm SiSDl; 

SAIOfl ^71 g2^ 3M(11, 12)011 2|««AI^ 2,^8hUSJ S3 (R1> R2)7^ M3IEIDI; 

saioi ^ g?f gini 12) st^s sm?i ^ak?4. *)oi aw ag- .s^j §a(2)$i e s^^ 
nan ^ g^ aaoi. tz) 5^21 ^ak22, 23)oy eitH siie* bui&cdsi a 
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q^ai HEIIl 01 gjq^OU mi EtSW 5lU°l 71IHA|E3(C3)23 g^H 4= 21= igog § fe XPI 
X3W« M2EI. 

g:?W 3. a 1 «• E= 731 2 WW 2101 A3, 

A>7I Maei£ EW ±*K6a, 6b, 17)0fl S|t| WE E1°!(5a, 5b)2| Ml 1 S^SI W 2^ 

m 4= 21= siu°i jo i ?m ass-ons swsm; 

i7J(8a, 6b, 18)0)1 °ISB HIM S12J(4a, 4b)°l 711 1 B^S* ^ S^l 4 21= «KJ2| 731 2 71 
i SSSCI2)g SWofc 21= 5i Sfe OTI 751 WS 01123. 

gqitf 4. KB 1 & E= a 2 W011 2101 Ad, 

871 EKK10. 11, 12)21 d|M E1°!(4a, 4b)2j S*£ «IUS|- 871 ±SEIEf (14)011 2j5|| HIM Ef°!(4a, 
4b)°l 2RMHI OiW5lU°l £918 ±XK8a. 8b)M OlSStOt 01*01*1= 5|= AW A3W2 

DflSEI . 

g^W 5. 731 4 WOll SiOiAL 

Avpi tj ? 5m 3^902)21 HIM E>2!(4a. 4b)2J g^g OISPIXIM §71 ±#EIEI(14)0II 21SH 01*0) 
XID1, =Al6fll3l2 W 12)S±?li! &*K». 19)011 21SH 871 ±11 El 

E3( 14)21 g^l 4 21= a.* iS££ 51= X17I X3WS OflSEI. 
g;?W 6. 731 1 W £E= 731 2 W01I 2101 A3, 

H re EPi 2 ?3 E E12!(4a, 4b, 5a, 5b)21 SEI@£ 3H1E3(1) gq^°l . 8Wg. 51L121 HUH 
±lEIE3(l5)i UsF HIM S SIE Et°! (4a, 4b, 5a, 5b) 3,^011 CHW oHJ21 £9I§ ±W7a, 7b, 9a, 

9b)M omtm 01^01X1= ^S£g st= *k?i rniasi . 

M=H£- 7. 731 1 W E= 731 2 WW 2101/4, 

oic £12! (5a, 5b)21- 3?r:&(Ui)°J 2^S. Sm°l 5^ ^SEIEI (13)011 £1oH 2{^2| $|= E1°i(5a, 

aw M wM iw(6a, 6b)g oissioj *sas sis act siws naa. 

g:?W 8. 731 7 WW 2101AJ , 

o,c ae!(5a, 5b)21 731 1 7IH S#S(11)°1 g^£ 0l*K?1X|M ±SS| El (13)011 2|S| 01 = 01X101. 

Iaiw S i ^ 3SS(li i s% a&SKuije ±9ii! ±A>(i6, mmi era &* 4«eieki3)« oi 

mSKJI g^l 4= 21= 23 s §92M o1= X17I X3WS wiasi . 
9. 731 1 It ££= 731 2 tHW 2101 A3. 

4"-7i ^-*i-s ixnoi E?H7q±:Eiej at ftiias sfe Tas-s wisei. 

SW 10. AithS (HiaEILHOII 21= (HI SB1 IS S^sPI 91^ gfgfiSAI, 

^: 

3c. 

li^VF^^twTiJit^ «fi-ra liElfa (si7 ajfTsSiffli "Cm'm b spiei btii 

A : SHE101S DiSEI ffl(3a : )2J 731 2 AR01I B"^ 2S:SJ(U1)21 2!7f B^J 

B : SHJS1 §*I(2)M 0|gS|3A| 731 1 A3t,^l(R1)g MM Ztm= 22.^ E>^ls 

li^toi, #aToh t3i \ W s Vs?i W(2)°i 731 1 a^^= b^eioii miaEi 

g(3a)°J 711 1 K^HJt g^EIOl 21= &g(W 21CH A1, 

C : 731 1 SB A3*^|(R1)S SlhSIOI &8m 2^ att SillS^ aUlE1(1)21 » eiTttioi, | 

mraA abiEi(i)°i m^^wi 21= as-s e^aoig onasi ^(3a)a g^aoi 2iAi ?je a. him 

E1=(7b, 9b)M 2!7KI= 2»g ig°e «lz 
ISS11. 731 10 W01I 2101 A1. 

4^1 Sal Si EjH1E1(1)21 *Bj! SSTS A>i!21 g^tJ- 2i m®2.S.tm S^S. 

8?V 12. 731 10: « E= 731 11 *HM 21GHAI, 

^71 E>74l A, B, CM ^731 M SAI01I ^tSSfe 21 ii£S *^ . 

g?g 13. 731 10 WE= 731 11 W01I 21CHAI. 

^••71 g7> B71I B= S17I2J r 

B1 : 871 EPl(10. 11, 12)g mm&M eWEIOlS WiaEI l(3a)2|- g^HCH 21= HIM EF21(4a)s- 

; si 

B2 : E?\ B*(2) LHtWM 731 1 aq^OI 217^101 21= SSTt ^S*t= EPM S«l*1= 3i# ^ 

gsg si= g-s . 

g^S 14. 731 10 it S= 731 11 t,KHI .2101 A3 ... 

#7i: ggoi 517121 *7i Bnm- 
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0 : SET ©7f §*l(2)2| HI 1 Ef^ a SJfflei g!b1E1(1)2| £1^21 S^SIOI 21= XI 1 S! HI 3 
IBAl5TciTc3) U)(HI HI 1 SB W?I(W)B SSO S5j5h= 22J21 AS B*l : 

E : HI 1 SB 7at.^l(R1)S¥E1 g71 §*|(2)2| SI 1 3 HI 1 7iuHA|E1(C1)2| gEI EM ; 

F : HI 1 SB 73^71 S^EI 2JEIS± StflEISJ gj»^ S SI 3 3HiiBA|Ei2| £E| EPO : 

6 : in-aoi! MSEl g(3a)S¥E1 »4 32iS(U1)2| gE| B* : 

H : 543013 NISEI l(3a)S^E1 391 1 SB Alt,>7l(R1)2| £E| ; 

1 : Eg HE S b|M EFBe(4a, 4b, 5a, 5b)0fl SEIS± SJiE1(l)2|< fiq**OI 2PKI0I 21= 32f2| 

J : S4EI0I1 Oflaai a(3a)2| HI 2 S^EIOI 21= 91= ElBOil HI 1 2^3(11)21 °!7I- BTfl ; 

K :~B4H0lfi M2EI i!(3a)°l Jill 1 »^2h S^E|CH 21= blM. ElBOfl tt 2 S#S(I2)2I °J7|- B71I j 

L : S^EIOlfi MEEI g.(3a)£| HI 2 XR2k S^HOI 21= «£ E1°!2£¥E1 X-fl 1 2H=(I1)2| MEI 
=■» ; 

M : B4SI0II! MS5I a(3a)2| 71 1 XRjU> ~SHfrE|OI 21= b|M EI2i££^E1 M 2 SftS(l2)2| gEI 

Bm ; 

N : B4E10II! M2EI fl(3a)S|. HI 2 XRSS*E| gE|@± 3b1EI(1)21 S^¥M °!7raQi 21= S8T 
SI MEI a* ; 

o : sNaotfi onea a(3a)°i » i aro^ei sEie^ awB(i)si m^w °!7raoi 21= asr 
el gEi BJir ; 

P : S3H EFBS SatSkSAJ 54301= ffll2E| a2> S^SOI 21= bIM ElBs, SSI S7I S»2| HI 2 
aq-^, HI 2 SB ««!7I(R2) S! SEIB± 3b«Ef2| ejej^asj BTtl ; 

q . s=£|CHl' (H12EI a(3a)2| HI 2 XROB 54 22i:S(U1)2| °!7f BM 

R : SAIOfl HI 2 SB *I«9I(R2). HI 2 5jIBAIEf(C2) S 3 ST S7> &*l(2)2| HI 2 fc3*.7k5£gOJ.a 
H2EI 3(34)21 HI 1 XRllPs^aOl 2i= gEHOtA. HI 2 SB »«7I(R?)W M StSSt HI 2 5M JiH A| 
E1(C2) WW, HI 2 S3 TclST?! (R2)g S*fl SftHShfe 32J2J BM - 

S : 735 S7>§XI(2) LH0UA1 HI 1 S! HI 2 5WAJE|(C1, C2) LHOfl TSSi! 32|°| Uljul B»g 5SSk= 

15. HI «» a= HI 11 ^Oil 2101 H, 
g?\ A, B, C, m ^HiM SAIOfl £tSSI= 3lg S|= . 

M^t 16. HI 10 «• *= HI 11 t,KHI 21GHA1. 
^71 B>« E2.h Fg UnS. SAIM ^*So}= 3<M 1325 Sf= 

g^tr 17. hi io tj- hi ii %m siwm, 

U?l BM 6£f HS ^HIS SAKHI ^SSt= 21s S}= Sffl . 

18. HI tOtt S£= HI 11 tHHI 21CHA1, 

^71 BH Kg g»3 SAKHI ^^SF= 21S 5925 §f= »fil ■ 

19. HI 10 V $= HI: 11 tfM 2ICHA1, 

Bfl L2^ Ms fiHIS SAIOfl fi^*t= ^D^S Sl= ^B . 
g^tr 2D. HI 10 tT SE= HI 11 tMHI SlCHAi, 

#71 B3t N, 0 * F»«|AS SAlOll 21 St= . 

g^i*h 21:. HI m « S= HI 11 ^HHI 2101 Al , 
#71 STfl Q£k Sf sWS SAlOjl atSftfe 2S ot= 
g^eh 22. HI 10 4^ 5= HI 11 t^OII 21GHAI , 

W7i m& Dii aEiai sma oia §H-k2i mi aa a si s si# wei d ©pi *i*iiai a ai^7i Ai t.'-s 

MS5ISI #E E^e! i b|M EhSlM WEISS ilSl 2!7l®17l 9ISBAI St1QBi& atJlEliM AhS«}= 21 
5§£S Sfe SB . 
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